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ON THE COVER: 

This respirator, mounted on a head dummy, is 
part of the collection at the Health Research 
Division's respirator laboratory. Le Roy N. 
Sanchez made a multiple exposure using a 
telephoto lens. The story, with more photos, 
begins on page 2. 



Pictiirc ,yonrself ;I fireman who 
soakctl his beard in watcr, then in- 
sertrd it in his mouth as a primitivc 
attcmpt at  rcspiratiorl safety. Timcs 
have charig;ed with tho advent of fil- 
tration and air supply systcms, and 
;it I-.ASI, one research section has 
beconic a test cmler for respirators 
from many quarters. The  cover 
photo is a rendition o f  one respira- 
tor typey Carolann Rodriguez' story 
on oi ir  rescwdi bcgins o n  pigc 2 .  . . 

Wliat good is :I 13-year-old 
atomic wealmns Lest location? 'To 
some at I,os Alanios, the Cambric 
blast at the. Nevada 'l'cst Site is of 
tiew inicrcst ;IS r1ic.y track thc. migra- 
tion tlirorigh water ant1 soil o f  rii- 
tlioniiclitlcs from tlic atomic cavity 
uridcrgronnrl. After millions of 
galloiis of water liavtt been pumped 
l'torri the Cambric site, the water 
shows traces o f  tritium but is not 
seriotisly coiitaminatetl. . . . 

Eclipses are exciting timcs for 
scicritists w h o  study solar power 
arid (missions. A near-total cclips(! 
o f  thc s u n  occurred over northern 
Nortli Rrrierica February 26, arid an 
Air l'orcc plane carried LASI. rc- 
se;trclicrs along its path. 'r'hc ncxt 
solar ccli lw will occur in 1980 iri 
the Indian Ocean area, but we will 
not scc onc until A.D. 2017. Eabora- 
tory photos, arid a story by John 
Arinistcatl, follow inside.. . . 
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Many inhalation devices have 
been tested for effectiveness at 
LASL. Here, Tom Davis, acting 
section leader for respiration in 
the Industrial Hygiene Group, 
checks one model that has a full 
facial mask. Specimens collected 
over the years range from early 
models of rubber and canvas to 
modern designs of space age 
materials. 

Respirator 
have evolved 

Roman, Renaissance 
Photos by LeRoy N. Sanchez 
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re? checked at the Lp1:SL test center, 
major test center for respirators 
froin all over the world. 

IJsirig equipment and tests of 
thcir own tiesign, members of the 
1 ntlri s t r i ii I 11 y g i en  c Gro u p ’ s 
Kcspiramry Kcsearch SWI ion (in 
1-1-5) have cornpiled data on  thc 
cc 111 i p i  cr i t , rii iigi rig fro ni liow well 
thc masks fit various types o f  faccs 
to  how cffwtivcly thcy protect lungs 
lroin himthirig forcigit niattcr. 

In  addiLioit, the section a c t s  a s  
cnnsul tan t to t lie 1 k p i i . t  rriciit of 
I,iicrgy, tlie Nric~lrar Kcgul;itory 
Commission, and DOk: contractors. 
Arnietl  witl i  tlirir d a t a  ant1 
c,xpcrtisc, scrtion ntcuibcrs arc 
irivolvotl in a n  iritcrisivc technology 
t I’ ii  r i  s f e I pr( )gr a t i l ,  r cac h i n g o u t t () 
private busiiicw in a n  effort t o  
spread tlic kiiowlctlgc I1ic.y havrt 
( 0 1  I cct c d .  

‘[’lie rcspiriitor scctiori’s 1aI)s in 
the I’ajarito School h i l t l i n g  :ire 
lilcrally linctl to ihc raftcm with 
respirator equipment that has 
p;issed I l iroiigli  I lie irispeerion arid 
t w i n g  proc:css. WlC chriges  over 
~ l i c  years, ;IS brcatltiiig cqui1)rncrit 
ovolvetl frorri wct Iicartls to  sopliis- 
ticatcd cicvic.cs of space-age fiber- 
glass c:oinijosiles, arc5ol)vious a s  one 
vicws thc rows and I’OWS o f  c~ollecrctl 
spcci tricris. 

Mw:h of 11ir progrcwi with 
iiioctcrri rc:spirators is a rcasult o f  
niort. sophis~icattd testing tech- 
riiqiies. I k f o r c  World War I, when 
hrnc>ric.aii wspirators were used 
niairi 1 y i r  I mining, t4’lcc-t ivcncss 
tests coitsistcd o f  flirigirig ii  handful 
of dust into the air a r i d  incasuring 
tiow much got into I Iic respirator 
liltcr wliilt i t  wiis k i n g  used. 

With mustard gas, tlie nccd for 
more protwtive respirators liccanic 
urgcnt m t l  so did the ricctl for bcttrr 
tcstirig met hods. 
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World War I1 brought even 
higher protection needs. After the 
development of nuclear weapons, 
the new devices and tests devised by 
A m e r i c a n  r e sea rche r s  were  
frequently aimed at protection from 
radionuclides. 

Other nations made separate 
progress in the testing and manu- 
facture of devices to help men 
breathe under adverse conditions. 
In  particular, Canada and England 
led the way in better testing 
methods. 

Changing Sophistication 
T o m  Davis, LASL’s acting 

respirator section leader, described 
the difference between old and new 
test methods as being the level of 
sophistication of the challenge at- 
mosphere and the detectors. 

Challenge atmospheres are the 
mixtures of air and test agents used 
to examine the effectiveness of the 
resp i ra tors .  Early cha l l enge  
atmospheres were simple, being 
merely rock dust or  lead fumes. 
Today’s challenge atmospheres are 
precisely generated sub-micron par- 
ticles of oils or salts. 

The  other important half of 
testing is the detectors, the chemi- 
cals and techniques used to measure 
how well a given respirator is able 
to screen out the toxic contaminant 
in the challenge atmosphere. 

Early techniques combining the 
two elements for a test were crude. 
Sometimes a bag of dust would be 
emptied in front of a blowing fan 
while a respirator-clad experi- 
menter would breathe nearby. 

“Tests like these weren’t terribly 
reproducible,” said Davis. A major 
improvement was having a defined 
challenge for the respirator. With 
this factor known and stabilized, a 
high-efficiency filter, one that 
would remove particles much 
smaller than pollen, would be used 
to protect the test subject from the 
challenge atmosphere. 

Following the test, the filter 
would be removed and weighed to 
check how much of the challenge 
atmosphere it collected. 

T h e  problem with this method of 
testing, Davis said, was it could 
never be dependably accurate. “You 
had to handle the filter while taking 
it out  of the holder,” he said. “Con- 
sidering thc small quantities we 
would be dealing with, it was likely 
3ome matter could be dislodged.” 

Indeed, the quantities were so 
small, that analytical chemistry was 
used for the final measurements. 

The  routine of such painstaking 
measurements slowed down the 
progress of testing. “It was a chore 
to reproduce that type of test situa- 
tion,” said Davis. 

Before World War I, 
tests consisted of 
flinging a handful of 
dust into the air, and 
m e a s u r i n g  h o w  
much got into the 
respirator filter while 
it was being used. 

Aerosol tests 
M o r e  r e c e n t l y  d e v e l o p e d  

challenge atmospheres include the 
aerosol type used extensively in 
LASL testing. 

Aerosol physicists at LASL and 
elsewhere developed standard tech- 
niques for making aerosols of dif- 
ferent types. Their work allowed 
them to standardize the size of sub- 
micron particles and their relative 
concentration in the air. 

H-5 borrowed their technology, 
seeing as a great aid the ability to 
know exactly what the challenge at- 
mospheres were in terms of size and 
concentration. Using data gathered 
from researchers overseas, Ed Hyatt, 
formerly with H-5 and now retired, 
tested sodium chloride for use in the 

aerosol-challenge atmosphere. O n  
our  side of the ocean, American 
s t u d i e s  h a d  s h o w n  d i o c t a l  
phthalate (DOP), a very viscous 
fluid, to also be an effective aerosol 
challenge atmosphere. 

Once the challenge atmosphere- 
essentially the testing ground of 
respirators-was determined, it was 
left to decide how to measure or 
detect how much of it got into the 
respirator. 

Based on studies in aerosol 
research and analytical chemistry, 
two techniques of detection were se- 
lected. 

When DOP was used as the chal- 
l enge  a tmosphe re ,  a l i g h t -  
scattering technique was used as the 
detector. In  this method, a sample 
of air is taken from inside the 
respirator mask. This sample passes 
through a small chamber with a 
light source. The  light bounces off 
any particles in the sample of air. 

By measuring the amount of 
scattered light, researchers can 
gauge how many particles were 
inside the respirator. Their final 
findings are based on the ratio of 
particle concentration outside chal- 
lenge atmosphere to what was able 
to pass to the inside of the respira- 
tor. 

The  second type of detector used 
most extensively in respirator 
testing is the sodium flame 
photometer method. In this tech- 
nique, sodium chloride and water 
are mixed to form the aerosol for the 
challenge atmosphere. As in the 
light-scattering technique for DOP, 
an air sample is drawn from the 
inside of the respirator. This  
sample,‘ containing some sodium 
chloride particles, is injected into a 
flame. 

Sodium chloride particles will 
burn with an orange flame. By 
measuring the brightness of the 
orange flame, H-5 is able to deter- 
mine the mass of particles within 
the respirators. Again, the ratio of 
what was outside to what got inside 
tells researchers how effective the 
respirator was in protecting the test 
subjec t  f r o m  the  cha l l enge  
atmosphere. 
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Relayifig instructions via intwcom, Andy Prujillo (at right) tells Isabel 
Garcia (behind glass) to h w r r ;  tho test will show how well tho respira- 
tor sht) is wearing will mainltain its seal during facial movements. The 
chamber used for testing rneasrires 16 cubic meters and was designed 
and ccmstructed by A ASL personnel. 
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Outside the chamber, equipment 
disperses the aerosol. DOP and air 
are combined to make particles. 
Compressed air bubbles flow 
through the DOP and produce a 
broad range of different sized drop- 
lets. A similar process is used for 
sodium chloride salt. 

Once the droplets are formed, 
inertial impacters take the larger- 
sized ones out. The  impacters work 
by directing the aerosol particles at 
high speed against a flat plate. The  
air stream makes a right angle turn. 
Small particles can make that turn 
and stay in the air stream while 
larger particles hit the plate and are 
retained. 

The  particles remaining in the 
air stream are now all within the 
same sub-micron size range. These 
are fed into a large pipe connected 
to the air flow intake from theroom 
surrounding the chamber. 

T h e  combined air flow is 
channeled through a funnel and 
screen before entering the chamber 
area. A large fan placed in the 
chamber keeps the air flowing 
through the chamber and helps dis- 
perse the challenge atmosphere 
more evenly. 

A test subject wearing the respira- 
tor to be analyzed enters the cham- 
ber. The  respirator mask is fitted 
with two probes, one to sample the 
aerosol penetration into the mask, 
the second to provide a continuous 
reading of pressure inside the face 
piece. 

The  data H-5 has compiled de- 
tails protection factors of various 
types of respirators, including self- 
contained breathing apparatus and 
air-purifying (dust) respirators. 

A test bench is used by H-5 to measure inhalation and exhalation 
flows, as does the test chamber. Here, a head form, a sample probe, 
and an airflow port help Andy Trujillo gather data on resistance as he 
calibrates instruments. 

25 in test panel 
In addition to devising the tests 

and the respirator equipment section to carry developed out studies, an Today’s challenge atmospheres used for 
anthropometric test panel. testing are mixtures of air and oils or salts. 

 his test panel was composed of Detectors incorporate either a light-scatter- 
ing technique, or rely on the sodium flame 25 persons, both male and female, 

selected according to face length 
and face width variations. By using 
this relatively broad range of facial 
characteristics, researchers could 

photometer method, 



--- 

Persons were select- 

cording to their fa- 
cial c;h araeteristics, 
Respirators were an- 

durability, and corn- 
fort; tests simulated 
actual working con- 
ditions. 

ed for a test panel ae- 

alyzed for fitting, 
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The original blast site, Cambric, was undisturbed for years before it was re-drilled as part of the study. 
Water containing pumped radionuclides is temporarily stored in the large tanks; clean water is run free. 

S i n c e  1 9 7 4 ,  r e -  
searchers have been 
trying to find out 
h o w  r a d i o a c t i v e  
e lements  migrate  
through the water 
table. 

Photos by Blll Jack Rodgers 
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By Jeff Pederson 
Frenchman Flat, Nevada Test 

Site, 1965: A small nuclear test, 
code-named Cambric, is fired 
underground with a yield of three- 
quarters of a kiloton. The  explosion 
is at a depth of 294 meters, 74 meters 
below the water table. 

After samples of debris from the 
blast have been collected for radio- 
chemical analyses, Cambric is 
forgotten. Years pass without any 
significant activity taking place in 
this area of Frenchman Flat. 

But there is now new life in 
Cambric, experimentally speaking, 
with the birth of a special project 
launched in 1974. Knowing just 
what happens with the movement 

of contamination from the site of a 
nuclear test can aid in studying 
underground disposal of high-level 
radioactive wastes. 

Work is still underway at the 
Radionuclide Migration (RNM) 
Project, but-results so far show that 
10 years after the nuclear test, most 
of the radioactivity is still in the 
fused debris in the region of the 
explosion. No radioactivity was 
found 50 meters below the blast 
cavity. 

And, water directly from the 
cavity shows only strontium-90 and 
tritium at levels higher than the 
recommended concentration guides 
for drinking water in uncontrolled 



J w t  yeam after the testJ most of the radio- 
~~~~~~~~~~ ks still in the fused debris left from 
the blast. 
~weters  below the cavity. 

8 radioactivity was found 5Q 

~~ 

of 1974. ’I’he satcllitc wcll (KNM- 
2s) had bcen clrillcd carlicr t o  avoid 
the possibility of cross-coritarnina- 
tion from Cambric. 

During the drilling of thc rc- 
entry hole, a total of67 sidewall mrc  
samplrs wcrc takcri at  depths 
ranging from tlic surfacc to  bout 
50 meters bclow the detonation 
poini. Some o f  these cores were 
placcd irrtrricdiatcly in gas-tight, 
stainlrss stccl containers for later 
aiidyscs of ltrypton-85, €I’r, arid 
H7‘0. Otlicr corcs wc!rc scaled in 

PUMP 

- f / 7 T / / r / / /  

WATER LEVEL - 
+----I rn W. P. 294 m 

T. D. = 370 m 

The Carwbr~ic study in cross-section: The re-entry hole, RMM-1, was 
drillied in May of 1974 and samples ware taken along its path. The satel- 
lite well to draw water, WNIw-2S, was drilled earlier to avoid any cross- 
cosrliitminafian from the blast cavity. 



Tritium was finally 
detected after 380 
million gallons of 
water  had been 
pumped. Rough cal- 
culations show that, 
at this rate, most ele- 
ments would require 
1,500 years to travel. 
Even in water in the 
cavity, plutonium is 
less than a tenth of a 
percent of the per- 
missible level. 

Flow meter keeps track of water 
pumped from satellite well. The 
rate has now been increased to 
600 gallons (2.3 cubic meters) per 
minute. 

'Lake Darleane' has resulted from the four years of pumping at the Ra- 
dionuclide Migration Project, as Bill Danielson, CNC-1 1, shows. 
Greenery graces the shoreline and waterfowl pause on the surface; 
any contaminated pumped water .is dealt with properly. 
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rates, and to plutonium’s insolu- 
hility in the slightly basic: watcr at 
Frenchman Flat. Even in water in 
the c:avity region, the plutonium is 
less than a tcnth of a per cent of the 
permissible level. 

A new lake 
After thc radionrrclide content of 

thc grounclwatcr in thc test region 
had been drtermined, the second 
phase of the study began. 

7% pump on the satellitc well, 
RNM-ZS, was turned on in Octobcr 
of 1975:’I’Iic flow rate was 250 t o  300 
gallons per minutc’, o r  a cubic rnetcr 
per minutlti. This was expected to 
ovcrcomc any natural water flow, 
and draw water from tlic Cambric 
cavity to the satellite wcll. Detection 
oi tritium in the water would signal 
tlic arrival of water from Cambric. 

Allout 300 million gallons (1.14 
million cubic meters) were pumped 
o v t ~  the ~i(:xt two years, enough 
water LO crciite a new lake (dubbed 
I .akc 1)arlo;inc) on an old lakc bed, 
w11c:rc waterfowl now pausc: and 
grccrirry graces the shorelinc. 

“Wc s a w  no tritium, n o  radio- 
activity 0 1  any sort, in the water 
during that time,” Daniels added. 

h m p i n g  was suspcndcd, and the 
waicr in the Cambric ravity was 
checked o n w  again through thc 
original re-entry hole. ‘The tritium 
concentration h;id tlecrcased by it 
factor oE 50. Water had lcft the 
Carribric cavity but had not traveled 
the 91 meters to the satcllite well. 

In Octobcr of 1977, a higher 
c,:rp:t(:ity pump was installcd and 
the rate was increased to about 600 
gallons per minute (2.3 cubic 
meters per minute). ‘Tritium was 
finally dctt.cted after a total of about 
380 million gallons o f  water had 
been removed. Water from Cambric 
had arrived at the RNM-2S well. 

“Our laboratory mcasuremcnts,” 
Daniels said, “show that mosi 
elcrncnls have distribution cocf- 
ficients grater than a hundred. 
Rough ca1r:ulations show that over 
1,500 years would br required for 
these to travel the 91 mctcrs at  
currcwt primping rates. 



DOE pholo 

Project manager R. W. Newman 
said Los Alamos and Lawrence 
Livermore laboratories have been 
studying the exchange properties 
of soils at the Nevada Test Site. 
The actual peak of the detected 
radiation could only be deter- 
mined by a Cambric-like study. 

Kurt Wolfsberg and Bruce Erdal, both of CNC-7 7, take a water sample 
from the outflow pipe to check the pH content of the water, which is 
slightly basic. Below, Wolfsberg uses a pH meter to sample drums, 
destined for further laboratory analysis. 

“We are now checking for other LASL participation in the pro- - 
possibilities, such as the presence of 
elements with very slow or slow 
sorption, or of colloidal species, 
which might allow radionuclides to 
move more rapidly than we 
expect.” This  is done by boiling 
down 55-gallon water samples and 
examining the residues for radio- 
active isotopes. 

Pumping at the satellite well will 
be continued to find out when the 
tritium concentration peak will 
occur, and  to see if o ther  
radionucl ides  can be moved 
through 91 meters of alluvium. 

Another test site may be selected 
to study radionuclide migration at 
early, as well as late, times. A study 
above the water table may also be 
considered. 

ject has involved about 15 people 
off and on since 1974, mostly from 
CNC-Divis ion and  the Field 
‘Testing (J) Division. The  Labora- 
tory can continue with a few 
people, the equivalent of two full 
time persons per year, because all 
the preliminary work has been 
done. With new drilling, however, 
the manpower needs will increase. 

Still drinkable 
“We have now pumpedabout 700 

million gallons,” Daniels said, 
“The tritium level is rising but is 
still less than a third of that permit- 
ted in drinking water. The  only 
radioactivity we have seen, other 
than tritium, is krypton-85, a noble 
gas element which acts like it’s 
dissolved in water. And the water is 
still drinkable.” 

‘The tritium level is rising but is still less than 
a third of that permitted in drinking water. . . 
the water is still drinkable. ’ 
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Pholo by Ell11 Jack Rodperr 

Mtargery Shaw: Scientific re- 
:isar-cli should not be hampered 
kiy Sl7e goverrirnent unless a “clear 
and present darrger” can bs 
pro I/C?rI. 

fcar ol that danger. Cigarrltcs and 
iiii  tomol)ilc opcrat ions are  ea?c.h 
rcsponsil)l(~ for 1 liousands of cleatlis 
c d i  year, shc atltlctl, b r i t  socioty, al- 
tliough forewarncd, docs riot react 
negatively to I licsc activities. 

“19coplc arc. mosl afraid o f  the UII- 
fainiliar. We Iiave less frar over 
what wc can c:onlrol,” said the 
symikrr .  An exarnplc o f  ;irixicty 
lollowirig outcr spac‘c lravcl is t h a  
quararitiiies i rnposd upon t  lic. first 
hnic~ricm luiiar cxplorcrs, aflcr 
they rclurri(d to ~ a r r h .  

Recoin h n i i r i t  DNA rescxrcli was 

largc-ly i i  ixlioiial reasoiis, sfic said; 
pcoplc iri positions ol itifluencc Ecll 
thc r ic .cd  to rogulate I hc scicrico 
until  puhlir aiixirtics had lrsscncd. 
Partly,  tliosr anxir t ies  were 
triggcwd b y  such wents as a 
“horrildc abusc” of clrlci-ly patients 
given uiis~~nctioricd irijcbclions in 
Ncw York, a r i d  by an iin(‘otiscion- 
a l ~ l e  s y phi1 1 i s caxpcri iiieii t w it11 
I d a c ~ I t  inen in Alalxirna. 

1Sut wc [lo allow such tinkering a s  
licart and lticlriey trainsplaii ts, said 
Sliaw, wliilcx wc ; i r ~  frightcncd by 
ch;inges dc;iliiig with either the 
thinking pi-occss or  rcpiodirctive 
systcsms. ‘That is somc hypocrisy, 
she said, Iicc~ausc wc treat pcoplc 
with gmcbtir Ixohlcrris, a r i d  (!veil 

“Ethication itself is a fotni of 
I~r;iiriwashiii~,” Shaw ;isscrted, iis is 
p s y c h o t h c r a p y c u 1 I 11 r ;I I 
assi m i la  tion. 

1 .cgally, court decisions involve 
(me right dijshirig with anothr:r 
right. Scicntitic frccdorri must be 
balariccd with t h e ~ ~ i t ~ ~ l i c ’ s r i g l i t  not 
to  bc irifriiigrd iiporr, said Sliaw. 
’l‘lic rnain guide in whcthcr t o  rcgu- 
late is tlrcitliiig wlicthcr sc-icmtific 
rcse;irrli presents ;I “clear and 
prrsent darigcr” t o  socicty. 

-Jeff Yederson 

~ 0 1 1 l l 0 l l ~ T l  t1y I IItL )<O\’(’i 1 1 1 1 1 ( ’ 1 1 i  lo? \ 

itllow t li(’111 t o  rrprotlucc. 

a 11 (1 
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'3olar mission 

Eclips 

Moon passed between stin and earth over N o r t  
visible to LASL ohservers at)oaid ai? Air Force 
and Brook Sandford made th is  pictwc wrfh a 
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P o r i n g  over negatives and 
photographs Crom t he cxpcrimcn ts, 
Sandford, Kcllcr, Cox arid thr 
othcrs olwioiisly wcrc excit.ec1 and 
satisfied wit h t heir efforts. 

’I‘hcy f w l  the &ita from thcsc 
photographs will add t o  knowledge 
al>out the sirii’s corona or outer 
at mosphcrc, especially al)oiit the 
outer corona, which can on.ly I)c 
~)liotographed abovc thc carth’s ai- 
mosplicre, and about the distribu- 
tion a r i d  shape of tlic corona’s most 
ol)vioiis lea tiii-cs, i ts s trcanitrrs. 
l’hcsc tlciinc t he shape of magnctic 
fiold lincs ;is I  hey arc drawn into in- 
I or p 1 a n c t ii  r y s p ii c c by t l i  c 
cx p arid in g c ~ r o i i  a. 

Fxlipses o f  t tic sun arc frcqucmt 
cvrri t s, ;ind ;il w ays scicritis t s  study 
thcm. S o  why I<ec!p going on eclipse 
rnissiotis? 1)on’t wc already know 
cnoirgli aboui what happens? 

No, say tlic IASI ,  rcscarchcrs. 
Fl’hc scientific community must 

The Air Force NC:-735 was roady for takewff to Nolrth Dakota before the sun had risen overAlbuquerque February 26. 

Pholtos by LeRc~y N. Sanchez 
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Los Alamos observ- 
ers have flown on six 
eclipse expeditions 
in the past 75 years. 
T h  eir disco ve ries 
have included high 
coronal  tempera -  
tures and new emis- 
sion lines at infra red 
wavelengths. 

The eclipse experimenters created a logo for their mission: “See 79.“ 

A pre-flight meeting at Kirtland Air Force Base included experimenters and the aircraft’s crew, along with 
representatives of national media. 
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Photo by Ell1 Regan 

“Urooki” Sandlord of  J-9, looking into ltw camera, was co-experiment- 
er with Bill Rt!gen f o r  a radial filter wries of the solar eclipse. 

changes in o u r  wcather patterns. 
C)nc exaniplc is tlic appareiit 
conticction o f  the high plains 
droughts i n  thc LJ.S. with thc 22- 

Sunspots are rc’gions of coiisider- 
iiblc magiicxtic activity on the sun’s 
sllrfacr. ’I’hc rlunlber o f  sunspots 
waxes and wanes over an  1 1-ycar 
cyclc and is intlicativc of a similar 
v;iiiation in all solar activity, both 
on tlir siiii’s surfacr and extcwding 
tlirouxli t l ie  corona t o  t he solar 
wind. 

Kcllcr said I ASL, observcrs had 
flown t o  prcwiouk eclipses in 1965, 
1966, 197’0, 1972, and 1975, a s  well a s  
in 1979. ?‘11csc cxpcditioris yiclded 
s i id i  Grsts as tlic discovcry o f  ex- 
trcnidy Iiigh coronal temperatures 
in exccss of 5 million degrecs; dis- 
covery o f  new emission lines at 
infr;i rcd wilvclcrigth 
It i I i tl” ima!<c en hari cwl 1) kio( ogr aph 
o f  the  1975 eclipse showing 
strcxnicr evolution f rom the I)asc o f  
tlic corona out 1 0  12 solar radii, and 
duriiig I his rtwnt cclipsc I he lirst 
ohscrvation t o  20 solar radii in 16 
years. I n  acltli tion, data on dectroii 
tlmsity iri t 1iv outer corona liavc. 
t)ccri ohlaiiicd during various parts 
of thc solar activity cyclc. 

yc’ijr sulispot c.ycle 011 the sun. 

The solar wind con- 
sists of charged par- 
ticles streaming out 
from the sun and 
blowing past the 
earth at more than 
$80 kilometers per 
second. The wind in- 
teracts w i t h  the  
ear th ’s  m a g n e t i c  
fields; it can cause 
aurora and geomag- 
netic storms. 



Art Cox of T-Division manned an instrument console in the plane dur- 
ing the eclipse mission. 

Keller said that the 1979 eclipse 
showed the corona to be nearing 
maximum activity and is a 
valuable addition to this data. 

In 1980 the current cycle will 
peak. This is a fascinating time for 
astrophysicists to be studying solar 
activity. And the best way to record 
data of this activity is during a total 
eclipse. “That’s why we will always 
want to study eclipses,” added 
Keller. 

Keller and his coworkers want to 
know, for instance, if thesolar wind 
that blows by the earth comes out of 
the poles of the sun, and what part 
the streamers play in formation of 
the solar wind. They want to know 
more about the density of the sun’s 
corona at large distances from the 
sun. 

The  moon, during the eclipse, 
blocks out most of the light except 
some of the chromosphere, the 
region near the surface of the sun 
where the ionized hydrogen gases 
appear reddish. The  coronal light 
itself is caused by scattered sun- 
light. I t  is scattering off electrons 
moving outward in the streamers, 
and to a lesser extent in coronal 

holes between streamers. The 
corona, therefore, appears basically 
“sun-colored.’’ 

Keller mentioned that the Apoilo 
Telescope Mount aboard Skylab 
monitored the corona daily for 
more than a year. This data greatly 
increased knowledge of the corona 
but was at  a time of low solar 
activity, quite unlike that observed 
at the eclipse this year. Cross com- 
parison of LASL’s coronal data 
from the 1973 eclipse with Skylab’s 
results on the same day proved very 
helpful to both groups. 

Most importantly, only the 
LASL data extended far enough 
from the sun to be compared with 
Skylab and so provided an impor- 
tant check on the validity of the 
Skylab work. In  fact, as a result of 
these comparisons, the Skylab 
values had to be revised downward 
by about 10 percent. 

Cox points out the interest in 
knowing the rotation speed of the 
earth. “The rotation speed of the 
earth has diminished by 50 seconds 
since the beginning of this century. 
It may not seem crucial to the 
average person on the street, but for 
astrophysicists it is quite signifi- 
cant,” he said. “This slowing of 
rotation does affect theearth, andof 
course it forces the people who 
determine exact times worldwide to 
correct their atomic clocks.” 

Special filter 
The  modified Hasselblad camera 

used in some of the photographic 
efforts on the recent mission was 
equipped with a radially graded 
filter, made especially for eclipseex- 
periments. The  filter is made of 
glass that is coated with aluminum; 
it is dense at the center and becomes 
less dense (graded) toward the 
edges. It allows taking a photo- 
graph of the total eclipse that has a 
correct exposure of the brightest 
and dimmest parts of the eclipse. 

The  filter is mounted i n  the 
camera at a point where it almost 
touches the film in the back. The 
lens used in this expedition was a 
s t a n d a r d  Hasse lb lad  500mm 
telephoto. With this apparatus the 
team was able to get pictures of the 
corona and the ionized gases in the 
chromosphere. 

The  other camera used was de- 
signed and built here at LASL. It 
accommodates 70mm film, has 
gyros built right into it so that it 
tracks on the eclipse at all times, 
and it is outfitted with a special 
600mm telephoto lens designed by 
Berlyn Brixner of M-Division. 

This telephoko has six lenses in 
its tube, but the lenses are doublets, 
or 2 lenses cemented together and 
spaced appropriately in the tube. 
The  lenses are designed to focus best 

‘The rotation speed of the earth has dimin- 
ished by 50 seconds since the beginning of 
this century for astrophysicists it is quite 
significant. ’ 
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The next total ec8ipse will be in 19130 over the 

then as solar activity reaches its peak. 
IncJian Clceaa; LASL hopes to record data 

ilicsiiri t o  thcso lar  wind. In  thccntl, 
thcy would likc t o  itriderstand this 
well enough to I)c able to  predict 
how a given set o f  c:verits on tlic 
siiri’s surlricc will alfcci thc carth. 

‘ “ I’liis ex pcrli tion w c ,j 11s t lin is lied 
s i a n d s  on ils own. We got much 
ncw in for ma t i  on, ” sai tl Kcl ler, “but 
wv ;ire looking forward t o  1980 and 
t l i c  possibility o f  Iwing involved in 
whar could I)(: an even greater, and 
iiiorc beatitilul, show of nature’s 
pow or.”, 

Mission completed, the Air. Force plsrrc!, carrying experimenters, television crews, and undeveloped 
LASL film, is directed home at the m s l  of the B(’aybl. 
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Short subjects 

Photo by Jeff Pederron 

Robert N. Thorn 

Robert N. Thorn  was named 
Acting Director by the Regents of 
the University of California, ef- 
fective March 1. He presently is 
associate director for weapons at 
L A S L  a n d  h i s  t e m p o r a r y  
appointment apparently will last 
until the Regents nominate a per- 
manent successor to Harold Agnew. 
Thorn  said he planned no  major 
changes in Laboratory structure 
and said he would deal with un- 
foreseen developments as they 
occur. He  received a Ph.D. in 
physics from Harvard University in 
1953 and joined LASL shortly 
thereafter. He  is a 1967 recipient of 
the E.O. Lawrence Memorial 
Award for achievement in nuclear 
physics. 

* * *  

Darleane C .  Hoffman will 
become leader of the Chemistry and 
Nuclear Chemistry (CNC) Division 
as of July 1, 1979. She will succeed 
George A. Cowan, who earlier an- 
nounced his intention to step down. 
Hoffman, an associate group leader 
in CNC- 11,  is now on professional 
leave as a Guggenheim Fellow at 
Lawrence Berkeley Laboratory. She 
received a Ph.D. in physical 
chemistry from Iowa State Uni- 
versity, and began working at 
LASL in 1953. Her current fellow- 

Photo by LeRoy N. Sanchez 

Darleane Hoffman 

ship is for studies of mechanisms of 
t h e  n u c l e a r  f i ss ion  process ,  
Hoffman also is chairman of the 
Division of Nuclear Chemistry and 
Technology of the American 
Chemical Society for 1979. 

# * *  

LASL’s Office of Government 
and University Relations has been 
dissolved. It was headed by Frank C. 
DiLuzio, who is now heading the 
Office of Institutional Relations 
and Technology Liaison. David 
Freiwald is DiLuzio’s assistant. T h e  
change is part of the Laboratory’s 
effort to build a better constituency 
with regional universities and 
industry. T h e  new office will also 
work with Congressional commit- 
tees and government agencies. The  
federal government has spent 
money for research and develop- 
ment at national laboratories, but 
the difficulty has been to make in- 
dustry aware of the opportunities. 

Raymond Morrison will serve a 
three-year term as a director of the 
Continuing Professional Develop- 
ment Division of the American 
Society for Engineering Education 
on  July 1,  1979. He  currently is 
leader of the Personnel Training 
Group (PER-5); he also has worked 
in the Los Alamos public school 
system and with the University of 
New Mexico branch campus here. 
Morrison received a Ph.D. in 1975 
from the University of Missouri. 

* * *  

* * *  
A 30-minute special television 

program titled “Nuclear Energy: A 
Viewpoint” was aired on  Sunday, 
February 25, by ’KNME-TV over 
channel 5 from Albuquerque. It 
featured an interview with out- 
going Director Harold Agnew and 
followed another show, a Public 
Broadcasting Service documentary 
called “Paul Jacobs and the 
Nuclear Gang.” Agnew said we are 
always exposed to low level radia- 
tion through natural and manmade 
sources such as x rays; and he said 
radiation can cause cancer but can 
also kill certain types of cancer. The  
Director refuted conclusions of a 
study by Thomas Mancuso and said 
inhalation of hot particles such as 
plutonium does not necessarily 
cause cancer. O n  hand during the 
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Peter C‘a rruthers 

atents 
awarded 

IJnilcd States patents h a w  recent- 
l y  bcen assigned to Ims Alamos 
researchcrs in thrcc instanccs. 

Siephen I).  Rockwood of thc Ap- 
plied Photochemistry (RP) &vi- 
sion was awarded Patent 4,088,553, 
or “Meihod for Separating Boron 
I s o t o p e s . ”  Wis rnc thod  of 
scparating boron- 10 and 1)oron- 1 1 
mrs lascr-induced .sclcctive excita- 
tion and photo dissociation of 
molecules containing a particular 
boron isotope. Phototlissociation 
products i u r t  with a cht>mical 
scavenger iind may readily bc 
scpmtcd  from undissociated BC13. 

William A. Steycrt, J r .  of the 
h r r g y  ((2) Division was awarded 
Patcnt 4,107,935, o r  “High ‘I‘em- 
pcr;ii Lire Refrigerator.” His design 
uses ii Stirling-like cycle in which 
rotating rnagnetic working mater- 
ial is heatcd in zero licld and adiaba- 
ticiilly magnctizrd, tlicn cooled in 
high field and adia1)atically dcmiig- 
netized. ’ i l c  working material is in 
hcat exchange with a fluid that ab- 
sorbs hcat Iroin a low tcmpcrature 
soiircc and deposits hcat in a 
reservoir. 

An ton  Maycr o f  the Chemistry- 
Materials Science (CMH) Division 
w a s  awarded 1’at.enl 4,109,612, or 
“Elcctrolcss Plating Apparatus for 
Discrctc Microsizcd Particles.” 
iris mcthotl produces very uniform 
coatings of it inaterial on discwtc 
microsizcd particles by olcctroless 
techniqucs. Agglonicrarion of the 
i)articlc>s during dcposition is pre- 
vented by imparting a random 
motion to them s o  they arc not in 
cont;ict with tach other for a suf- 
f ic:ien t t i mc.. 
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Among 
o u r  visitors 

Photo by LoRoy N. Sanchez 

Lt. Col. Butler Franklin (left) was one of 13 instructors and staff 
members who visited LASL for updates in March. The group 
was from the Interservice Nuclear Weapons School at Kirtland 
Air Force Base. Enjoining Franklin in an animated discussion 
is Ed Stein (right), leader of the Visitor Relations Group(PUB- 
3). 

Photo by LeRoy N. 8anch.z 

The whole body counter, used to detect radio- 
activity in a person, was filmed at the Health 
Research Laboratory by a BBC film crew; Bob 
Perrin is operating a camera in the background 
while a model takes the pldce of a person being 
analyzed. The crew spoke with John Umbar- 
ger, H-1, and Don Peterson, H-Division alter- 
nate leader, during their stay. 

Photo by Etll Jack Rodgen 

Maj. Gen. Robert W. Bazley, U.S. Air Force (left), heard about LASL programs and toured several 
facilities during a day-long visit here. He was accompanied by Col. Wendell E. Cosner (right), the 
director of nuclear surety at Kirtland Air Force Base in Albuquerque. Bazley is deputy inspector general 
and commander of the Air Force Inspection and Safety Center at Norton Air Force Base. He has been the 
assistant for readiness of U.S. Air Forces in Europe, with headquarters at Ramstein Air Base, Germany. 
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Photo LEY blll Jack Ilodg8ra 

U.J. I ubcroff, editor o f  Chetntsck 
magazine, presontod a collruc/iii- 
iiiri tloalirig with coinniunicntion 

zine in 1971 to provide a forum Gayutirno Ortin, left, of group H-1, demonstrated a radiation counting 
within the chemical industry. device to WVj/lii~ln S. Hoffelfinger, right, during a LASb visit. Heffel- 
Liiboraff, a licensed engirieor, linger is dir~eclur (JI adrrvinistration at Department of Energy head- 
h d c k  several ck~zen foreign and qrmrters and was joined by nine other DOE administrators from a- 
domr?stic patents. round the cofmtry. 

channels. t h  lounded the maga- Photo by L d o y  N. Bunchor 

Photo by LeAoy N. Samhmx 

Several w i w s  of state legislators toured  the low-Icvcl nuclear waste burial site a t  Los Alatnos Scientific 
Laboratory March 9. Their guide, 7 oiri Keenan, izi leader of the Waste Management Group (H-7). He told 
them burial operations ol low. level products hi>IV€? been carried out safely for decades in the volcanic soil 
of !he Pajari t t i  Plateau. 
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IO years ago 
‘MESON FACTORY’ UNDER CONSTRUCTION 

Today, a LASL reseach team is using the 184-inch synchrocyclotron at 
the University of California’s radiation laboratory in Berkeley to acquire 
data that will assist in the final design of a “meson factory.” More properly 
called the Los Alamos Meson Physics Facility (LAMPF), this accelerator is 
on schedule with a 1972 completion date. LAMPF experimental areas may 
require angles of u p  to 90 degrees or more for production of pion particles 
from the main proton beam line. 

MORE CARBON-13 FOR RESEARCH 
Of naturallyoccurringcarbon, most is carbon-12. But carbon-13 also has 

applications for research; it is stable and is detectable on living organisms 
when nuclear magnetic spectrometers are used. At LASL, three distillation 
plants to produce carbon-13 at a reduced cost are being built. Two  will pro- 
duce 95 percent carbon-13, and one will enrich the refined isotope to 99 per- 
cent. The  work is under Group CMF-4. 

TWO ARE NAMED LAWRENCE AWARD WINNERS 
Los Alamos scientists Don T. Cromer and F. Newton Hayes are two of 

the five persons receiving the Atomic Energy Commission’s coveted Ernest 
0. Lawrence Memorial Award for 1969. Each award carries a citation, 
medal, and $5,000; ceremonies will be at the end of the month in Washing- 
ton, D.C. Cromer, leader of CMF-5’s Crystal Chemistry Section, contribut- 
ed to the knowledge of intermetallic compounds of plutonium. Hayes, 
leader of the H-4 Molecular Radiobiology Section, contributed to our 
knowledge of scintillation counting. LASL now counts nine Lawrence 
Award winners. 

INVITATION TO VACATION TRAVEL 
Los Alamos Scientific Laboratory employees can now affiliate with the 

184 Club of the Lawrence Radiation Laboratory’s Recreation Association. 
Group travel, at reduced cost, is available to Alaska, the Canadian Rockies, 
Hawaii, the eastern seaboard, the Orient, and the Holy Land. Rates range 
from $299 to $1,195. Arrangements will be coordinated by the LASL travel 
office. 

NO DELAY FOR SCYLLAC 
Even the heavy snows of March did not delay progress on the Laboratory 

and Energy Storage Facility for “Scyllac,” an  experiment in the controlled 
release of thermonuclear energy for peaceful purposes. Steel beams were 
erected despite 20.4 inches of snow falling in 12 days. The  Scyllac building, 
costing $2.2 million, should be completed in early 1970. 
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"his photci of a scanning microprobo earned i tw Best of Show Award for Fred Rick, ISD-7photographer, 
at the 28th annual corifi?rence of the Professional Photographer:; Association of New Mexico. There 
were over 400 entries, arid i3b0~1t 1511 ol' these were recognized for exhibition during the February 24-26 
event. Robori' Martin and Henry Outega had three artd six ontries, respectively, exhibited; four others of 
Hick's wem exhibited. Tt,e winning photograph, originally in color, was taken for Bob Springer of group 
CMB-6. 



Photo by Jeff Pedrrron 

Trees blackened b y  the 1977 La Mesa forest fire cast long shadows on the winter 
snow in a scene near Pajarito Road. 


